Calcium-sensitivity of brain microtubule proteins in the presence of S-100 proteins.
In the presence of the usual 0.1 M Mes buffer, pH 6.7, mM free Ca2+ levels are required for half-maximal decrease in the rate and extent of brain microtubule protein (MTP) assembly in the absence of ox brain S-100, while microM free Ca2+ levels are sufficient in the presence of S-100. At the same pH 6.7, but in the presence of 0.12 M KCl, as low as 1.5 microM free Ca2+ is sufficient for S-100 to produce half-maximal reduction in the rate of assembly, while as high as 0.5 mM free Ca2+ is required in the absence of S-100. Similar results are obtained with rat brain S-100 (S-100b), indicating that single S-100 iso forms are equipotent in affecting the MTP assembly. At pH 7.5, MTPs are remarkably resistant to Ca2+ in the absence of S-100. In the presence of S-100, not only is the free Ca2+ concentration required for complete inhibition of assembly at least one order of magnitude smaller than that required in the absence of S-100, but significant S-100-dependent inhibition of assembly occurs in the absence of Ca2+. Under the two conditions where S-100 is particularly effective in inhibiting the assembly, i.e. at pH 6.7 in the presence of KCl and at pH 7.5, S-100 increases the disassembly rate even in the presence of microM Ca2+ levels. Our results suggest that the free Ca2+ concentration regulates the way S-100 disassembles microtubules (MTs): at microM Ca2+ levels, S-100 sequesters tubulin with concomitant increase in the disassembly rate; at mM Ca2+ levels, the S-100-Ca2+ complex probably interacts with MTs producing endwise disassembly.